INTRODUCTION
Acute lung injury (ALI) is a disease characterized by an early phase of diffuse and severe inflammatory reaction of the lung parenchyma with loss of compartmentalization followed by a late fibroproliferative phase with fever (without a source of infection) and inability to improve the lung function (Meduri et al., 1995) ,
It remains an important contributor to the morbidity and mortality of patients in intensive care units throughout the world (Bernard et al., 1994) , The most common causes are infection, sepsis. aspiration and trauma, Since trials of anti-inflammatory therapies in ALI have shown little benefit the exact mechanism by which the lungs are injured remains controversial (Numata et al., 1998) .
Recent investigations suggested that nitric oxide (NO) may playa role in acute lung injury, both beneficial and detrimental roles have been proposed (Koristof et al., 1998 and Matsuo, 1999 ).
Nitric oxide (NO) is a highly reactive radical synthesized from the amino acid L-arginine by the action of nitric oxide synthases (NOS) (Palmer et al., 1987) . Several isoforms of NOS have been identified and divided into two categories with different regulation and activities (Moncada et al., 1991) .
The constitutive NOS (c-NOS) which exits in endothelial and neuronal cells and comprises the low output path on demand in homeostatic processes such as neurotransmission or blood pressure regulation (Lowestein et al., 1994 ). In addition, there are inducible isoforms (i-NOS) that may be expressed after exposore to endotoxin and certain cytokines (lL-l. TNF) in macrophages, mast cells, neutrophils and endothelial cells (Gelleret et al., 1993 ).
Induction of i-NOS is a much greater stimulus of NO production than activation of c-NOS . Under physiologic states, NO may serve a protective function by scavenging superoxide to protect lung tissues, but the excessive production of NO may contribute to tissue damage in which NO reacts with superoxide to form peroxynitrite, a strong oxidant. It is suggested that pcroxynitrite is an important oxidant in various tissues (Ischlropoulos et al., 1992 ).
So, this study was conducted to evaluate the effects of either increased or decreased endogenous production of nitric oxide on the pathophysiological course of cndotoxacmia-induced acute lung injury using histological and biochemical methods.
MATERIALS AND METHODS
An animal model of endotoxaemia-induccd lung injury was prepared then either the nitric oxide substrate or the nitric oxide synthase inhibitor was used.
Drugs used:
It is an analogue of cholecystokinin used to prepare cndotoxaemia-induccd lung injury.
It is white powder, dissolved in gelatin (16% w / v) to prolong its absorption.
Given at dose 12 ug / kg every 8 hours for 2 days (Frossard et al., 2002).
L-arginine free base: (Sigma chemical Co.)
It is the substrate of nitric oxide synthesis i.e, nitric oxide donor. Given at dose 200 mg / kg every 8 hours for 2 days (Andrzejewska and Jurkowska, 1999).
It is NOS inhibitor. Given at dose 10 mg / kg every 8 hours for 2 days (Andrzejewska and Jurkowska, 1999).
H) Animals:
Thirty two adult male albino rats were used. Their weights ranged between 170 -200 grams. They were kept under hygienic conditions, fed ad libitum and allowed I free water supply. Animals were divided into four equal groups. Each group was kept in a separate cage.
15 minutes with DAB reagent (Diamino-Benzidine), Finally sections were counterstained with Mayer's heamatoxylin (Bancroft and Cook, 1994) .
Negative tissue control:
The application of the primary antibody was omitted and replaced with normal mouse serum (Bancroft and Cook, 1994) .
Positive tissue control:
Sections of human placenta known to be positive for i-NOS were processed in the same way as the studied sections (Brancrott and Cook, 1994).
Image analysis of j·NOS immunostaining :
The immunostained lung sections were examined by Leica Quin 500 image analyzer computer system (England). It was used to measure the area and area percent of positive i-NOS immunoreaction seen as cytoplasmic brown colour.
RESULTS

I. Histological results :
Group I (Control group) :
Examination of HX E -stained lung sections of control rats revealed the normal histological pattern of several.tong winding passages (alveolar ducts) which opened along their length into numerous alveolar sacs and alveoli. The lung alveoli in the form of air spaces exhibited normal thickness of their walls ( Fig. I . a) . They were lined with type (1) and type (II) pneumocytes (Fig. I -b) .
The bronchioles showed normal simple columnar epithelial lining ( Fig. 1 -c) .
The adjacent arteries showed normal thickness of their walls and were surrounded by normal alveoli.
Group II:
Six rats of this group survived till termination of the experiment. Examination of HX / E-stained lung sections revealed diffuse inflammatory reaction of lung parenchyma ( Fig. 2 -a) . Pink-staining exudate and vascular congestion were observed with extra vasations of red blood corpuscles ( Fig. 3 -a) .
The bronchioles revealed pseudostratification of their epithelial lining. Their lumina contained fibrin strands and shedded cells as well as Polymorphs ( Fig. 3 -b ).
Group III:
Only four rats of this group survived for five days after caerulein and Larginine injections. Worsening of the histological picture of lung injury was seen in
HX j E-stained sections ( 
II. Immunohistochemical results :
All results were compared with the negative tissue control sections.
Sections from the control group revealed absence of any positive immunostaining with the polyclonal antibody to i-NOS ( The area percent of i-NOS immunoreaction in the studied groups is shown in Fig. (11) .
III Pulmonary gas exchange:
Analysis of arterial blood gases revealed that, the mean Pa02 in the control group (Group I) was 104.44 ± 1.02 mmHg. In contrast, treatment with L-NNA (NOS inhibitor), in group (IV) resulted in an increase of PaOi to 94.31 ± 2.92 mmHg which was non significant compared to the control.
The mean Pa02 in the studied groups are shown in Fig. (12) and Table (1). In the control group, the mean PaC02 was found to be 40.45 ± 0.69 mmHg and mean pH was 7.35 ± 0.11. Compared with these values, in groups (II) and (III) there were significant increase in PaC02 to 48.63 ± 0.68 mmHg and 54.31 ± 0.65 mmHg respectively. This was also accompanied with significant decrease in pH to 7.12 ± 0.19 in group (II) and to 6.98 ± 0.19 in group (III). Non significant increase of PaC02 or decrease of pH was noticed in group (IV).
The mean values of Pa02, PaC02 and pH in the studied groups are represented in *Significant difference compared to control (P < 0.05). 
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-210- This also goes with preliminary data from ongoing clinical trials which indicate that inhibitors of NOS activity exert beneficial effects in septic shock (Thiemermann, 1997) . Also, in several animal models of inflammation, a selective inhibitor of i-NOS, N-iminocthyl L-Iysine suppressed the infiltration of inflamrnatory cells (Wolkow, 1998) .
It was found that exogenous nitric oxide elicits chemotaxis of neuirophils The observations of this study suggest that increased intra-pulmonary generation of nitric oxide has an important role in the pathogenesis of endotoxacmia induced-acute lung injury. Pncumocytes type (II) and some inflammatory cells This study was conducted to investigate the effects of increased or decreased endogenous production of nitric oxide on the course of acute lung injury.
Thirty two adult male ambino rats were used. Divided into four equal groups.
Group (I) received saline injections and served as control. Acute lung injury was induced in the other three groups by subcutaneous injections of caerulein. Group (II) was left untreated. In group (III) L-arginine (NO precursor) was co-administrated with caerulcin, while group IV was treated simultaneously with L-NNA (NOS inhibitor). Results were evaluated using histological and biochemical methods. The histological picture of lung injury was associated with hypoxemia. These changes worsened with the co-administration of L-arginine. Treatment with L~NNA greatly improved the condition, as ~nanifestcd by the microscopic examination of lung sections and through analysis of blood gases. Immunohistochemical study of inducible nitric oxidc synthase rcvealcd that pneumocyfcs typc (11) and some inflammatory cells (polyrnor~~hs) may be the possiblc sourcc of endogenous NO production in acutc lung illjury. It could be concluded that increased intra-pulmonary generation of nitric oxide hy the action of inducible nitric oxide synthase plays a crilical role in the pathogencsis of acute lung injury. So it is suggested that i-NOS inhibitors may have a potential in the treallnerlt of acutc respiratory distress sy~ldrome. 
